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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electrolyte solution for use in a 
lithium secondary battery for providing good charging/discharging 
efficiency while maintaining a high voltage and a high energy density, and 
a lithium secondary battery using the same. 

SOLUTION: An electrolyte solution for use in a lithium secondary battery 
comprizes an electrolyte, an organic solvent, and an additive for 
improvement. The additive comprizes a derivative of 1, 10-phenanthroline or 
a derivative ^ of pyridine.^ The lithium secondary battery comprizes this 
electrolyte solution for use in the lithium secondary battery, a positive 
electrode, and a negative electrode. 
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[Claims] 

1. An electrolytic solution for lithium secondary 
battery comprising an electrolyte, an organic solvent and 
an additive, characterized in that said additive is a 1,10- 
phenanthroline derivative . 

2. The electrolytic solution for lithium secondary 
battery according to Claim 1, wherein said 1,10- 
phenanthroline derivative is represented by the following 
general formula (I) : 

[ka-1] 

N N=/ 

wherein the suffix a represents an integer of from 1 to 4; 
and the plurality of R' s may be the same or different and 
each represent a halogen atom, Ci-C 3 lower alkyl group, a 
phenyl group or a hydroxyl group. 

- - ^ .3. _ _The_ electrolytic solution for lithium secondary 
battery according to Claim 2, wherein said 1,10- 
phenanthroline derivative is one or more selected from the 
group consisting of 5-chloro-l, 10-phenanthroline, 5-bromo- 
1, 10-1, 10-phenanthroline, 5-methyl-l, 10-phenanthroline, 2- 
methyl-1, 10-phenanthroline, 5-nitro-l, 10-phenanthroline, 3- 
methyl-1, 10-phenanthroline, 4-methyl-l, 10-phenanthroline, 




3, 5-dimethyl-l , 10-phenanthroline, 3, 6-dimethyl-l, 10- 

phenanthroline, 3, 7-dimethyl-l , 10-phenanthroline, 3, 8- 
dimethyl-1 . 10-phenanthroline, 4 , 5-dimethyl-l, 10- 

phenanthroline, 4, 6-dimethyl-l, 10-phenanthroline, 4, 7- 
dimethyl-1, 10-phenanthroline, 5, 6-dimethyl-l, 10- 

phenanthroline, 3,4, 6-trimethyl-l, 10-phenanthroline, 3,4,7- 
trimethyl-1, 10-phenanthroline, 3,4, 8-trimethyl-l , 10- 

phenanthroline, 3, 5, 6-trimethyl-l, 10-phenanthroline, 3, 5, 7- 
trimethyl-1, 10-phenanthroline, 3, 5, 8-trimethyl-l, 10- 

phenanthroline, 3, 6, 7-trimethyl-l, 10-phenanthroline, 4,5,7- 
trimethyl-1, 10-phenanthroline, 3, 4, 6, 7-tetramethyl-l , 10- 

phenanthroline, 3,4,6, 8-tetramethyl-l, 10-phenanthroline, 

3,4,7, 8-tetramethyl-l, 10-phenanthroline, 3,5,6,8- 
tetramethyl-1, 10-phenanthroline, 2, 9-dimethyl-l , 10- 

phenanthroline, 4, 7-diphenyl-l, 10-phenanthroline, 4,7- 
dihydroxy-1, 10-phenanthroline, and 2, 9-dimethyl-4 , 7- 

diphenyl-1, 10-phenanthroline. 

4. An electrolytic solution for lithium secondary 
battery comprising an electrolyte, an organic solvent and 
an additive, characterized in that said additive is one or 

more .pyridine ^ _d_erivative s selected from the group 

* ~ — ------- _ 

consisting of 2, 4' -bipyridine, 4 , 4 ' -bipyridine, 4,4'- 
dimethyl-2, 2'^^Jyridine, ^J^ ^llYl ) ^rxdxnB , ^ 2,2'- 
dipyridylamine, 2,2' -dipicolylamine,^ 3,3' ^dxpicolylamine, 
2, 2' -biquinoline, 2-benzylpyridine, 3-phenylpyridine, 4- 
^enylpyxidine ^ and 2 , 2 ' , 5' , 2"-terpyridine . 

5. The electrolytic solution for lithium secondary 



battery according to any one of Claims 1 to 4 , wherein said 
additive is added in an amount of from 0.01% by weight to 
saturation based on the organic solvent. 

6. The electrolytic solution for lithium secondary 
battery according to Claim 5, wherein said additive is 
added in an amount of from 0.1 to 1% by weight. 

7. A lithium secondary battery comprising an 
electrolytic solution for lithium secondary battery as 
defined in any one of Claims 1 to 6, a positive electrode, 
and a negative electrode. 
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